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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention deposits a detailed silver granule child on substrates, 
such as glass, — making — a silver coat — forming — further — a copper coat and an 
anticorrosion resin coat — covering — a mirror — manufacturing — hitting — said silver 
coat — precise and homogeneity — plating — it is related with the drug solution for silver 
coat formation for forming efficiently, and the silver coat forming method by it. 
[0002] 

[Description of the Prior Art] Contact, the drug solution for silver coat formation which 
consists of a reducing solution containing strong-base components, such as reducing agents, 
such as a silver solution containing an ammonia nature silver nitrate, sodium gluconate, a 
glucitol and grape sugar, a tartaric acid, and formaldehyde, and a sodium hydroxide, and a 
potassium hydroxide, is made to react on a substrate, and a deposit and carrying out coat 
formation are known in silver on the substrate. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the rate of silver plating is low only by 
only contacting and making these components only react, and an efficient silver coat is not 
made, and a precise and uniform silver coat cannot be formed. Moreover, since the silver coat 
obtained has the weak adhesion force with a glass substrate etc., in case edge processing of 
a mirror product is performed, fault, like a silver coat exfoliates and falls out from a glass 
substrate often happens. Furthermore, in order to investigate the corrosion resistance of the 
obtained mirror, if it is left the case where it is immersed and left in a corrosive solution and 
gas, and in general atmospheric air, a silver coat will be corroded comparatively for a short 
period of time, and fault — the function as a mirror is lost — often happens. 
[0004] This invention has a high rate of silver plating, a precise and uniform silver coat is 
formed, therefore a precise reflected image is acquired, and it aims at offering the silver coat 
forming method using the drug solution for silver coat formation and it in which adhesion with 
a glass substrate etc. is still better, and a silver coat cannot be easily corroded by the 
external ambient atmosphere, either. 
[0005] 

[Means for Solving the Problem] This invention is a drug solution for silver coat formation 
characterized by making the additive more than a kind contain at least among the compounds 
which contain Bi (III), aluminum (III), and Fe (III) ion in a silver solution and/or a reducing 
solution in the drug solution for silver coat formation for making the silver solution containing 
an ammonia nature silver nitrate, and the reducing solution containing a reducing agent and a 
strong base component react, and forming a silver coat on a substrate. 

[0006] The amount of a silver nitrate in the above It is desirable to, prepare a silver solution 
and each reducing solution if possible to 0.1 moL with the quantitative ratio range whose 
amount of an additive is 5-100mg. 

[0007] The process which this invention precedes on a substrate some silver solutions which 
contain a silver nitrate for the hydrochloric-acid acid-saltHzed first tin solution on the 
occasion of formation of contact, the process which carries out conditioning, and a silver coat 
on the pure substrate transported continuously again, and is contacted, and the silver solution 
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which subsequently <^lfeins a silver nitrate, After making the^^^tive more than a kind 
contain at least among the compounds which contain Bi (III), aluminum (III), and Fe (III) ion for 
the reducing solution containing a reducing agent and a strong-base component to the either 
or both sides It is the silver coat forming method which consists of a process which contacts 
coincidence and is made to react on a substrate. 
[0008] 

[Embodiment of the Invention] The silver solution in the drug solution for silver coat formation 
means the water solution containing a silver nitrate and ammonium hydroxide, and while is 
adopted as liquid in silver coat formation. 

[0009] A reducing solution means the water solution containing strong-base components, 
such as reducing agents, such as sodium gluconate, a glucitol, grape sugar, a tartaric acid, and 
formaldehyde, and a sodium hydroxide, and a potassium hydroxide, and it is adopted as liquid 
of another side in silver coat formation. 

[0010] A silver solution and a reducing solution are iruected and mixed by coincidence on the 
substrate transported, for example, a transparence glass substrate, silver deposits by the 
reduction reaction, and a silver coat is formed on a substrate. In addition, in mirror 
manufacture, a copper coat is further formed with the same chemistry plating, and a mirror is 
completed by giving protective covering, such as resin, on it. 

[001 1] However, it sets on said conventional technique and is the aggregate of silver colloid in 
a solution in the middle of a plating reaction, (silver paint is called) Since it is generated, like 
point **, the rate of silver plating is low and cannot form a precise and uniform silver coat 
efficiently. Although silver colloid has the surface potential of minus, as for this, the potential 
is very small, and it is because an aggregate is generated, and specific surface area (surface 
energy) is decreased and is stabilized, since it is moreover unstable canal nature in a water 
solution. In this invention, when a silver coat is formed uniformly and efficiently and the 
adhesion force with a glass substrate forms further the silver coat which has the corrosion 
resistance which was highly excellent as a mirror product on the occasion of formation of said 
silver coat, the effective drug solution for silver coat formation and the silver coat forming 
method are offered. 

[0012] the compound which contains Bi (III) ion in this invention — bismuth nitrate, acetic- 
acid bismuth, bismuth hydroxide, carbonic acid bismuth, sulfuric-acid bismuth, bismuth sulfide, 
and bismuth fluoride, a bismuth chloride, and bromination — a bismuth, a bismuth iodide, etc. 
are said. These compounds form Bi(OH)3 colloid in a water solution. This colloid produces the 
silver colloid which has the surface potential of strong plus and has the surface potential of 
weak minus, and an electric suction force, and sticks to the front face of silver colloid. 
Thereby, silver colloid will be charged in the surface potential of strong plus which Bi(OH)3 
colloid has, electric repulsion is produced mutually, and generation of an aggregate is 
controlled. 

[0013] The compound containing aluminum (III) ion means an aluminum sulfate, an aluminum 
hydroxide, aluminium acetate, etc. The compound containing Fe (III) ion means an iron sulfate, 
an iron hydroxide, iron acetate, etc. A valence like aluminum (OH)3 and Fe (OH)3 forms the 
hydroxide of 3 in a water solution, and these compounds have the same operation as said Bi 
(OH)3. In addition, since these matter is formed in pH field comparatively narrow in a water 
solution, it needs cautions for preparation of a solution. 

[0014] The concentration of the silver nitrate in a silver solution makes 0.1 moL/L extent a 
criterion, and is 0.01 moL/L. Or 1 moL/L What is necessary is just to choose suitably in the 
range. The amount of the additive in a silver solution and/or a reducing solution takes into 
consideration and introduces the amount of said silver nitrate, the quantitative ratio of a silver 
solution and a reducing solution, etc., and is an amount of a silver nitrate. It adds in the range 
of 5-100mg of additives to 0.1 moL In addition, even if it mixes the additive of an excess 
amount, silvering effectiveness is reduced, or an aggregate is generated on the contrary, and 
the evil in which the debasement of a mirror is caused arises. 

[0015] Usually, for a silver solution and a reducing solution, equivalent [ every ], although it 
adopts and is made to contact and react on a substrate, it does not limit to this, and a silver 
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solutionxeducing solil^^ is 1:1/2 mostly. ** [ there is nothin^^^ou may be 1/2:1. 
[0016] Although the reaction time of a silver solution and a reducing solution is not specified, 
it considers as 40 thru/or about 50 seconds from about 20 seconds, and most reactions are 
completed by the meantime. Silvering effectiveness (the amount of silver plating / silver 
amount of supply to a substrate) becomes more than 40wt% by adopting an additive to the 
case where an additive is not adopted in the experiment for example, in a silvering test facility 
being less than [ 40wt% ]. 

[0017] When forming a silver coat on a substrate using the drug solution for silver coat 
formation of this invention, as a suitable means, it is desirable to take the following means. 
[0018] That is, after defecating a substrate first, the hydrochloric-acid acid-salt-ized first tin 
solution is passed through contact and the process which carries out conditioning on a 
substrate. 

[0019] 1/10 of some silver solutions which do not contain an additive on the occasion of 
silver coat formation including a silver nitrate probably, i.e., the amount of the silver nitrate 
applied when carrying out silvering, of amounts thru/or 1/100 The silver solution containing 
an amount is used and it is silver-nitrate concentration 0.01 moL/L After considering as the 
thinner solution of order, this is independently contacted on a substrate. 
[0020] Subsequently, formation of a silver coat is completed by making the silver solution 
containing a silver nitrate which carried out point **, and the reducing solution containing a 
reducing agent and a strong-base component contact and react to coincidence on a 
substrate. 

[0021] In the method which can form a more uniform silver coat, is made to carry out both- 
way actuation of the spray nozzle especially conventionally, and forms a silver coat by taking 
the above-mentioned means, although generating of the geometric thickness unevenness 
accompanying the actuation poses a problem microscopically, the operation effectiveness of 
improving such fault sharply is done so. 

[0022] Although several examples of operation are illustrated below and this invention is 
explained, this invention is not limited to this. 

[0023] It measured and observed about the effect of the compactness of the **** 
effectiveness by the example A additive, and a silver coat, and the homogeneity on thickness. 
[0024] [silver coat formation conditions] — while transporting a substrate, i.e., a pure glass 
plate, on a conveyor in a silvering test facility and making the spray gun of a pair reciprocate 
to a cross direction after pretreatment with a stannous chloride solution — a nozzle edge — 
respectively — a silver solution and a reducing solution — the regurgitation [ a glass plate 
top ] — it was made to react and the silver coat was formed. Reaction time was made into 40 
seconds, and it washed and dried after the time amount progress concerned, and it was made 
into the test sample. 

[0025] The silver coat formation conditions are as follows. . 
[0026] 

Glass plate flow velocity It is glass plate temperature by 4.0m/. 23 **1-degree~C 
pretreatment It is contact silver coat formation silver solution discharge quantity about 
stannous chloride liquid. 131 cc/m2 reducing-solution discharge quantity It considered as 4 of 
the following [ configuration / the drug solution presentation for silver coat formation, and ] 
which are 131 cc/m2 cases. 

[0027] Case 1: The case A silver solution water-solution whole which mixes an additive 
(bismuth nitrate) in a silver solution To 1000mL, it is a silver nitrate. 12g, 28wt% ammonium 
hydroxide The bismuth nitrate was further added in 0-200mg as an additive including 21 ml_. 
B) Reducing solution water-solution whole To 1000mL, they are gluconic-acid Na 0.01 5mol_ 
and caustic alkali of sodium. 8.4g is included. 

[0028] Case 2: The case A silver solution water-solution whole which mixes an additive 
(bismuth nitrate) in a reducing solution To 1000mL, it is a silver nitrate. 12g (0.07moL) and 
28wt% ammonium hydroxide 21 mL are included. 

B) Reducing solution water-solution whole To 1000mL, they are gluconic-acid Na 0.01 5moL 
and caustic alkali of sodium. The bismuth nitrate was further added in 0-200mg as an additive 
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including 8.4g. 

[0029] Case 3: The case A silver solution water-solution whole which mixes an additive 
(various bismuth compounds) in a reducing solution To lOOOmL, it is a silver nitrate. 12g 
(0.07moL), 28wt% ammonium hydroxide 21 mL is included. 

B) Reducing solution water-solution whole To 1000mL, they are gluconic-acid Na 0.01 5moL 
and caustic alkali of sodium. A bismuth nitrate, an acetic-acid bismuth, bismuth hydroxide, a 
carbonic acid bismuth, a sulfuric-acid bismuth, and 20mg of bismuth sulfides were further 
added independently as an additive including 8.4g, respectively. 

[0030] Case 4: The case A silver solution water-solution whole which mixes an additive 
(various metallic compounds) in a reducing solution To 1000mL, it is a silver nitrate. 12g 
(0.07mol_), 28wt% ammonium hydroxide 21 mL is included. 

B) Reducing solution water-solution whole To lOOOmL, they are the grape sugar as a reducing 
agent. It was made to contain in 0.01 5moL and the caustic alkali of sodium [ 0~8.4g ] range 
(pH 6-13 of a reducing solution), and a sulfuric-acid bismuth, an aluminum sulfate, and 20mg 
of iron sulfates were further added independently as an additive, respectively. 
[0031] [A trial and measuring method] On the basis of the above-mentioned drug solution 
presentation and a test condition, silver coat formation was carried out and the following trials 
were carried out about the obtained sample. 

Measurement of silvering effectiveness: Plating weight % was calculated from the amount of 
silver plating / silver amount of supply calculated from silver film thickness. 
Observation of a silvering condition: It is a silver plating condition by the scanning electron 
microscope, (in delicacy, it is precision) It observed. 

Observation of thickness unevenness: Light was applied from the rear face of the glass 
substrate which the silver coat plated in the dark room, and thickness unevenness was 
observed from the transmitted light. 

[0032] These results are shown in Table 1 - 4. In addition, silvering effectiveness at the time 
of adding an additive in a case 4 (Table 4) - It displayed in quest of the difference (% of the 
weight difference) of the silvering effectiveness when not adding. 
0033] 
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[0037] a [test result] — in Table 1, the silvering effectiveness beyond 40wt% is acquired in 

the range whose amount of bismuth nitrates applied into a silver solution is 5-100mg, and it 

exceeds an additive-free case (NO.1), and the uniformity of a silvering condition (membranous 

precision) and thickness is also equivalent to an additive-free case — it is, and it carries out 

and is more than it. That is, the addition of a bismuth nitrate is suitable in 5-100mg, and more 

suitably good to consider [ 20-80mg ] as 40mg order still more suitably. 

[0038] in Table 2, the silvering effectiveness beyond 40wt% is acquired in the range whose 

amount of bismuth nitrates applied into a reducing solution is 5-100mg, and it exceeds an 

additive-free case (NO.21), and the uniformity of a silvering condition (membranous precision) 

and thickness is also equivalent to an additive-free case — it is, and it carries out and is 

more than it. That is, the addition of a bismuth nitrate is suitable in 5-100mg, and more 

suitably good to consider [ 10~40mg ] as 20mg order still more suitably. 

[0039] In addition, effectiveness that it is more nearly little to add [ rather than ] to a 

reducing solution in addition to a silver solution and good is acquired, and the bismuth nitrate 

is not enough solved about the reason, although economical gain is large. 

[0040] In Table 3, even if it changes the class of additive (bismuth compound), it turns out 

that it becomes almost equivalent [ silvering effectiveness ] at 51 - 57wt%. This is for all the 

added bismuth compounds to generate Bi(OH)3 colloid in a solution, and to present the same 

operation. 

[0041] In Table 4, if a sulfuric-acid bismuth is added to an additive-free case, silvering 
effectiveness will improve in all pH (pH 6, 12, and 13). if it will improve at the time of pH=6 if 
an aluminum sulfate is added, and an iron sulfate is added — pH= — it is improving by 6 and 
12. Thus, in a sulfuric-acid bismuth, it turns out that effectiveness is in the increment in 
silvering effectiveness in all examined pH regions, and it is effective in an aluminum sulfate 
and an iron sulfate in pH field restricted compared with the sulfuric-acid bismuth. 
[0042] In silver mirror reaction, generally an about [ pH=13 ] solution is used in many cases, 
and when it is such a solution, the compound containing Bi (III) ion like a sulfuric-acid bismuth 
becomes effective especially. 

[0043] It measured and observed [ unevenness / silvering effectiveness and / thickness ] 
about the sample which carried out the spray only of the silver solution as a first stage story, 
carried out the spray of a silver solution and the reducing solution as a second stage story, 
and formed the silver coat on the example B glass plate. 

[0044] [Silver coat formation conditions] A pure glass plate is transported on a conveyor like 
Example A. Adopt the hydrochloric-acid acid-salt-ized first tin as a pretreatment agent, and 
processing by the drug solution for silver coat formation is faced this after the regurgitation 
on a glass plate. On a glass plate what diluted the 1/10 section of the below-mentioned silver 
solution 10 times, making a spray gun reciprocate to a cross direction as a first stage story 
Discharge, The residual silver solution and the reducing solution were breathed out on the 
glass plate, respectively, the silver coat was formed, making the spray gun of a pair 
reciprocate to a cross direction as a second stage story, and it considered as the sample. 
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Conditions are showiWPTow. 

[0045] 

Glass plate flow velocity A part for 4.0m/ Glass plate temperature 23**1 ** pretreatment 
Hydrochloric-acid acidity stannous chloride liquid is contacted. Silver coat formation The 
presentation of each drug solution in a first and second stage story which is formation by two 
steps, and the configuration are as follows. 

[0046] The drug solution presentation silver solution in a first stage story; water-solution 
whole 1000mL Silver nitrate 1.2g (0.007moL) and 28wt% ammonium hydroxide 2.1 mL It 
contains. It is silver solution discharge quantity per two 1m. 96 cc. 

[0047] Drug solution presentation [ in a second stage story ], and configuration A silver 
solution water-solution whole lOOOmL Silver nitrate 12g (0.07moL) and 28wt% ammonium 
hydroxide 21 mL are included. It is silver solution discharge quantity per two 1m. 131 cc. 
B) Reducing solution water-solution whole 1000mL Gluconic-acid Na 0.01 5moL, caustic alkali 
of sodium It is [ 8.4g and ] 20mg (per silver-nitrate 0.1 moL) addition content of bismuth 
nitrates as an additive. It is reducing solution discharge quantity per two 1m. 131 cc. 
[0048] In addition, as an example B of reference, a silver solution was not divided, therefore 
the regurgitation of only the silver solution in a first stage story was omitted, and the rest was 
processed like Example B and carried out silver coat formation. 

[0049] [Test method] Measurement of the silvering effectiveness of the example A said 
appearance and the thickness unevenness of the silver of the example A said appearance 
were observed about Example B and the example B of reference. 
[0050] 
[Table 5] 











56 






57 
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[0051] A result is shown in Table 5. The rate of silver plating of Example B is almost same 
with the example B of reference, and the rate of plating around 55% was obtained. In addition, 
according to observation of the thickness unevenness of the silver by the transmitted light, 
the thickness unevenness considered to be based on reciprocation actuation of a spray gun in 
the example B of reference and punctate thickness unevenness were accepted comparatively 
clearly, but in Example B, these thickness unevenness improves sharply, and the part and the 
minute light reflex engine performance will be obtained. 

[0052] In the mirror facility made from example C authenticity, after carrying out laminating 
formation of the silver coat ** copper coat, it examined about the adhesion force of a silver 
coat. 

[0053] [Formation of a silver coat] Adopt the hydrochloric-acid acid-salt-ized first tin as a 
pretreatment agent, and processing by the drug solution for silver coat formation is faced this 
after the regurgitation on a glass plate. On a glass plate what diluted the 1/10 section of a 
silver solution 10 times, making a spray gun reciprocate to a cross direction as a first stage 
story like Example B Discharge, Making the spray gun of a pair reciprocate to a cross 
direction as a second stage story, regurgitation control of a residual silver solution and the 
reducing solution was carried out, respectively so that silver might contain 850 - 900 mg/m2 
(glass plate side), and the silver coat was formed. In addition, the presentation of each drug 
solution in a second stage story and the configuration are as follows for a start. 
[0054] The drug solution presentation silver solution in a first stage story; water—solution 
whole 1000mL Silver nitrate 1.2g (0.007moL), 28wt% ammonium hydroxide 2.1 mL is included. 
[0055] Drug solution presentation [ in a second stage story ], and configuration A silver 
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solution water-soluti^l^hole 1000mL Silver nitrate 12g (0.07^^^, 28wt% ammonium 
hydroxide 21 mL is included. 

B) Reducing solution water-solution whole 1000ml_ Gluconic-acid Na 0.01 5moL, caustic alkali 
of sodium 20mg (per silver-nitrate 0.1 moL) addition content of bismuth nitrates was further 
carried out as an additive including 8.4g. 

[0056] [Formation of a copper coat] After washing said silver coat, the reduction liquid which 
makes iron powder a subject, and the Cu-enriched liquid containing a copper sulfate were 
breathed out using the spray gun which reciprocates to a cross direction on the silver coat 
side. In addition, these solution conditions and the regurgitation were controlled so that 
copper contained 300 - 350 mg/m2 (plate surface). Subsequently, after rinsing, it dried and 
the copper coat (protective coat) was obtained. 

[0057] As an example C of reference, like Example C, for a start, the silver coat was formed 
on the second stage story (however, an additive is not mixed in a drug solution in a second 
stage story), subsequently the copper coat (protective coat) was formed like Example C, and 
it contrasted with Example C. 

[0058] [Adhesion force test method] The end of the tape which stuck the tape made from 
tetrafluoroethylene (Chukoh Chemical Industries, Ltd. make) which uses the silicone of 
size:25mmx100mmx80-micrometer thickness as a binder, fixed the end of a tape to the 
tension measuring device, and was fixed with 50mm constant speed for /on said copper 
protective coat was pulled up, and the load required when a silver coat exfoliated from a glass 
substrate side was measured. This load was made into the adhesion force of a silver coat and 
a glass substrate side. In addition, the obtained measured value was divided into Table 6 by 
width (25mm) of a tape, and the adhesion force per cm was shown in it as gf/cm. 
[0059] 
[Table 6] 







&mmc 


2 8 8 gf/cm 




1 8 5 gf/cm 



[0060] In Table 6, it turns out that it increases by about 1.5 times compared with the case 
where the adhesion force of the glass substrate at the time of adding an additive (bismuth 
nitrate) and a silver coat is not applied. 

[0061] In the mirror facility made from example D authenticity, after carrying out laminating 
formation of the silver coat ** copper coat like Example C, covering formation of the flesh- 
side stop paint film was carried out further, and the mirror sample was produced. The 
corrosion test of a silver coat was carried out by various immersion and the exposure test 
about the mirror sample. 

[0062] [Production of a mirror sample] Laminating formation of a silver coat and the copper 
coat (protective coat) was carried out by the completely same approach as Example C, after 
after [ rinsing ] desiccation, alkyd plastic paint (Kawakami Paint Mfg. Co., Ltd. make) was 
applied by the flow coater so that the film thickness after drying on a copper protective coat 
might be set to 50 micrometers, printing was performed for 3 minutes at 1 20 degree C of 
glass plate **, and the mirror sample was obtained. Various kinds of silver coat corrosion 
tests were carried out about these samples. 

[0063] In addition, after carrying out laminating formation of the silver coat (however, additive 
is not added to drug solution for silver coat formation) ** copper coat like Example C as an 
example D of reference, covering formation of the flesh-side stop paint film was carried out 
further, and the mirror sample for contrast was produced. 

[0064] [Corrosion test of a silver coat] It examined with the following test methods. 
Upper warm-water trial: The maximum depth width from a mirror end face of the corrosion 
(******) of the silver coat generated in the mirror periphery when being immersed in 60 
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degrees C of waterwSBr between ten days of continuation, arrWaking out was measured. 
Hydrochloric-acid immersion test: The maximum depth width of ****** generated in the 
mirror periphery when 30 degrees C carrying out continuation immersion for 72 hours, and 
taking out in 1wt% hydrochloric-acid (the 1st class of reagent) water was measured. 
Copper accelerated acetic acid salt spray test: After spraying on the copper accelerated 
acetic acid salt spray test solution (pH is prepared to 3.0-3.1 including a sodium chloride, a 
cuprous chloride, and an acetic acid) of predetermined concentration on predetermined 
conditions continuously for 240 hours based on the approach specified to international 
standard ISO 3770-1976, the maximum depth width of ****** generated in a mirror periphery 
was measured. A result is shown in Table 7. 
[0065] 
[Table 7] 











CASSSW& 




0. 3 Inns 


3. 2mm 


0. 38mm 


##03 D 


0. 41mm 


7. imra 


0. 61mm 



[0066] [Test result] The maximum corrosion depth width of the silver coat of an example is 
smaller than the example D of reference in all the carried-out trial items, and it turns out that 
the corrosion resistance of a silver coat is improving as shown in Table 7. 
[0067] 

[Effect of the Invention] According to this invention, it has a high rate of silver plating, a 
precise and uniform silver coat is formed, therefore a precise reflected image is acquired, and 
it excels in adhesion with a glass substrate further, and the effectiveness of raising silver 
corrosion resistance is done so. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The drug solution for silver coat formation characterized by making the additive 
more than a kind contain at least in the drug solution for silver coat formation for making the 
silver solution containing an ammonia nature silver nitrate, and the reducing solution 
containing a reducing agent and a strong-base component react, and forming a silver coat on 
a substrate among the compounds which contain Bi (III), aluminum (III), and Fe (III) ion in a 
silver solution and/or a reducing solution. 

[Claim 2] The amount of a silver nitrate Drug solution for silver coat formation according to 
claim 1 characterized by if possible preparing a silver solution and each reducing solution with 
the quantitative ratio range whose amount of an additive is 5-100mg to 0.1 moL. 
[Claim 3] The process which the hydrochloric-acid acid-salt-ized first tin solution is 
contacted on the pure substrate transported continuously, and carries out conditioning, the 
process at which some silver solutions which contain a silver nitrate on the occasion of 
formation of a silver coat are preceded on a substrate, and it is contacted, and the silver 
solution which subsequently contains a silver nitrate, After making the additive more than a 
kind contain at least among the compounds which contain Bi (III), aluminum (III), and Fe (III) 
ion for the reducing solution containing a reducing agent and a strong-base component to the 
either or both sides The silver coat forming method characterized by consisting of a process 
which contacts coincidence and is made to react on a substrate. 



[Translation done.] 
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CASStSl* : mtSISO 3770-1976fc:S5g3;fVO*43r 
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0. 31mm 


3. 2 mm 


0. 38mm 




0. 41 EE 


7. 1mm 


0. 61mm 
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